Growth assays were conducted to estimate the minimal dietary requirement levels of histidine, tryptophan, phenylalanine and tyrosine for the young kitten. Dietary concentrations of histidine and tryptophan of .30 and .15%, respectively, were found to support optimal kitten performance. A preliminary study of the total aromatic amino acid (TAAA) requirement indicated that no more than 1.20% TAAA (.60% phenylalanine + .60% tyrosine) is required by the kitten. Subsequent experiments revealed no decrease in growth rate when TAAA were reduced to 1.00% of the diet. At this level of TAAA, tyrosine could supply 50% of the requirement for TAAA.
Introduction
Estimates of the histidine, tryptophan and phenylalanine requirements of feline species have never been determined. That these amino acids are indeed indispensable for growing kittens, however, is indicated by the qualitative deletion studies of Rogers and Morris (1979) . The objectives of the experiments reported herein, therefore, were to estimate minimal dietary levels of each of these amino acids and to determine the extent to which tyrosine can spare phenylalanine for growth.
Experimental Procedures
American Shorthair kittens originating from the University of Illinois caesarean-derived closed colony were used in all experiments. They were maintained in stainless steel cat metabolism cages in an environmentally controlled 1 Present address: Dept. of Basic Med. Sci., Univ. of Illinois, Urbana 61801.
2 Dept. of Anim. Sci. laboratory room. Kittens were adjusted to the complete purified diet for at least 5 days preceding all experiments and were fasted from 1700 to 0800 hr before being weighed at the start and termination of each experimental period. When a Latin square design was employed, kittens began the new experimental period immediately after being weighed off the previous period. Other cat-rearing procedures employed in this study have been described elsewhere (Teeter et al., 1978a) .
The composition of the purified basal diet is shown in table 1. The diet was similar to that used previously in our laboratory (Teeter et al., 1978a ) except for reductions in methionine and cystine to their requirement levels, .45% of each (Teeter et al., 1978b) ; lysine to .80% (Anderson et al., 1979) ; and leucine, isoleucine, valine and threonine, to 1.50%, .60%, .60% and .80%, respectively (Anderson et al., 1980) . All additions to the diet were made at the expense of cornstarch. Food and water were provided ad libitum, and gain and gain to feed ratio were used as response parameters.
Histidine. A 4 x 4 Latin square design was employed to evaluate the histidine requirement. Kittens initially averaging 1,257 g were fed diets containing 0, .30, .60 or .90% histidine (provided as histidine HCI'H20), for periods of 9 days. Each experimental diet contained 1.50% phenylalanine, 1.00% tyrosine and .40% tryptophan. With the information from Exp. 1, Exp. 2 was conducted to determine the minimal level of phenylalanine required in the presence of excess (1.00%) tyrosine. Fifteen kittens were blocked according to ancestry and initial weight and then randomly allotted to three treatments in a randomized complete block design. Average initial weight for each of the five blocks was 1,709, 1,089, 972, 891 and 782 grams. Experimental diets contained .50, .75 or 1.00% phenylalanine and were fed for 13 days.
Exp. 3 was conducted to determine the percentage of TAAA that could be provided by tyrosine. Therefore, in this experiment, phenylalanine was set at .50% (the minimal level established in Exp. 2) and levels of tyrosine were varied. Kittens were again blocked according to ancestry and initial weight. Average initial weight per block was 1,913, 1,192, 1,176, 1,139 and 887 grams. Fifteen kittens were randomly allotted from blocks to three levels of dietary tyrosine: .30, .50 and .70%. The experiment lasted 14 days.
Tryptopban. Exp. 1 employed a 4 • 4 Latin square design involving four kittens averaging 1,222 g initially. Kittens were fed diets containing 0, .10, .25 or .40% tryptophan for 9-day experimental periods. In Exp. 2, kittens were blocked according to ancestry and initial weight and then randomly allotted to three levels of dietary tryptophan: .05, .15 and .25%. Average initial weight per block was 1,361, 968, 849, 751 and 622 grams. The experiment was conducted for 14 days. In both experiments, the diet contained .90% histidine, 1.50% phenylalanine and 1.00% tyrosine.
Statistical analyses and single degree-offreedom comparisons were performed as outlined by Steel and Torrie (1960) .
Results
Histidine. The results of the histidine experiment are shown in table 2. Kittens consuming the histidine-free diet lost weight. Gain and gain to feed ratio differed (P<.001) between kittens fed 0 and .30% histidine, and no further increase in performance was observed as dietary histidine was increased. The dietary histidine requirement, therefore, is not greater than. 30%.
Pbenylalanine and Tyrosine. The results of
Exp. 1 are presented in table 3. Kittens fed .60% TAAA gained slower and less efficiently than those fed higher levels (P<.05), and 1.2, 1.8 and 2.4% TAAA produced gains and gain aMeans of four kittens in a 4 X 4 Latin square design; average initial weight (• SEM) was 1,257 +-70 grams.
bHistidine provided as histidine.HCl'H20; basal diet contained 1.50% phenylalanine, 1.O0% tyrosine and .40% tryptophan.
CDifference between 0 and. 30% histidine (P<.001). to feed ratios that were not different (P>.05). This observation indicated that the requirement for TAAA was probably no greater than 1.20%. In Exp. 2, diets containing .50, .75 or 1.00% phenylalanine in the presence of excess tyrosine (i.e., 1.00%) produced no differences (P>.05) in gain or gain to feed ratio among kittens (table 4) . For this reason, the dietary phenylalanine level was reduced to .50%. The results of Exp. 3 are shown in table 5. In the presence of .50% dietary phenylalanine, quadratic responses in both gain (P<.03) and gain to feed ratio (P<.08) were observed as the dietary tyrosine level increased. Kitten growth was maximized at the .50% tyrosine level and, therefore, the TAAA requirement is suggested to be 1.00%, half of which can be furnished by tyrosine.
Tryptopban. Performance of kittens fed graded levels of tryptophan is shown in table 6. In Exp. 1, both gain and gain to feed ratio increased linearly (P<.001) through .25% tryptophan, and no differences (P>.05) were observed between .25 and .40% tryptophan. In Exp. 2, however, kitten performance differed (P<.001) between .05 and .15% dietary tryptophan but not between .15 and .25%. Hence, the tryptophan requirement is estimated to be .15%.
Discussion
The studies reported herein represent a aMeans of four kittens averaging (• SEM) initially 1,155 -+ 118 g in a Latin square design; basal diet contained .90% histidine and .40% tryptophan.
b.30% phenylalanine + .30% tyrosine different (P<.05) from all other levels. continuation of our work to determine the minimal nitrogen requirement of the growing kitten by estimating the minimal requirement levels of each indispensable amino acid. Recently, Rogers and Morris (1979) reported that a 50% reduction in each indispensable amino acid (one at a time) did not depress kitten performance. Our determinations of the requirement levels of histidine, phenylalanine, tyrosine and tryptophan indicate, however, that even greater reductions are possible. For example, the histidine requirement estimate of .30%, identical to that of the rat (NRC, 1978) , represents a 67% reduction from our original dietary level.
Results of the aromatic amino acid study indicated that the TAAA requirement of the kitten is close to 1.00%, half of which can be furnished by ryrosine. This estimate of the contribution that ryrosine can make to the TAAA requirement is similar to those estimated for chicks (Sasse and Baker, 1972) , rats (Womack and Rose, 1946; Rama Rao et al., 1961; Stockland et aL, 1971) and pigs (Robbins and Baker, 1977) .
The tryptophan requirement of the growing kitten is estimated to be .15%, a level similar to the .15 and .13% estimates for the growing rat (NRC, 1978) and 15-kg pig (NRC, 1979) , respectively.
The inclusions of these estimates into the feline diet together with the previously determined reductions in the levels of methioninecystine, lysine, arginine, leucine, isoleucine, valine and threonine contribute to a total amino acid concentration of 18.85% (15.8% protein equivalent) or 16% of the calories as protein, a level considerably lower than an earlier estimate of 30% of the calories as protein (Dickinson and Scott, 1956; Miller and Allison, 1958) .
